Amendments to the Specification 

At page 4, line 12 through page 6, line 6, please delete the paragraphs as indicated below. 

Th e pr e s e nt inv e ntion r e lat e s to an optical gas s e nsor, mor e sp e cifically to a non 
di s p e rsive infrar e d (NDIR) gas s e nsor. 

Th e re ar e two ways of measuring COj concentration. On e is NDIR syst e m, and th e 
oth e r is s olid e l e ctrolyt e syst e m a s disclo se d, for e xampl e , in "A carbon dioxid e gas s e nsor bas e d 
on solid e l e ctrolyt e for air quality control" in Sensors and Actuators B. vol. 66, pp. 55 66, 2000 
by K. Kan e yasu, ct al. 

Although th e solid e l e ctrolyt e s e nsor is less e xp e nsiv e than th e NDIR se nsor, th e NDIR 
s e nsor is pr e f e rabl e in t e rms of long t e rm stability, high accuracy and low pow e r consumption, 
e tc. Also, th e NDIR s e nsor has good s e l e ctivity and s e nsitivity sinc e it e mploys th e physical 
s e nsing principl e that an obj e ctiv e gas absorbs infrar e d of a c e rtain wav e l e ngth. 

Th e optical charact e ristics of th e NDIR s e nsor ar e as follows. 

G e n e rally, th e light int e n s ity is decr e ased or incr e as e d by diffraction, r e fl e ction, 
r e fraction and absorption of light on th e optical path. As for an NDIR se nsor, as th e incid e nt 
light pa sse s through th e optical path, a ga s on th e optical path ab s orb s it and the initial light 
int e nsity becom e s d e creas e d. 

Wh e n th e gas conc e ntration (J) is isotropic and distribut e d uniformly on th e optical path, 
and infrar e d light pass e s through th e optical path (L), th e final light int e nsity (I) can b e e xplain e d 
by th e B ee r Lamb e rt's law, which is th e function of th e gas absorption co e ffici e nt (k), path 
l e ngth (L) and initial light int e nsity 

That io, I ■ Io • Equation (5) 
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Th e B ee r Lamb e rt's law is e xpr es s e d as th e above Equation (5). If th e initial optical 
int e nsity (Iq) and th e absorption coeffici e nt (k) of a gas to b e m e asur e d ar e constant, th e final 
light int e nsity (I) is e xpr e ss e d a s a function of th e gas conc e ntration (J) on the optical path and 
th e path l e ngth (L). 

If th e r e is no gas to b e m e asur e d in th e abov e Equation (5), i. e ., if J=0, th e final light 
int e nsity b e com e s e qual to th e initial light int e nsity. 
That is, I = Io Equation (6) 

H e nc e , th e diff e r e nc e of th e light int e nsiti e s betw e en when there is no gas to be 
m e asur e d and wh e n th e gas conc e ntration is J i s obtain e d by Equation (7). 
AI = Io ■ (1 o 4 ^) Equation (7) 

How e v e r, sinc e th e conv e ntional infrared se nsor outputs a voltag e in proportion to th e 
light int e n s ity, the output of th e s e nsor according to th e e xist e nc e or non e xist e nc e of a gas is 
e xpr e ss e d as Equation ( 8 ). 

AV = a- AI = a - [I o • (1 Equation ( 8 ) 

wh e r e , a is a proportional constant. 

In order to produc e an optical gas s e nsor having a broad rang e of m e asur e m e nt from low 
conc e ntration to high conc e ntration, first, an optical cavity (or a gas chamb e r) having long path 
(L) s hould b e provid e d; s e cond, an infrared s e nGor of which th e lowest limit of the det e ctable 
light intensity (I&) is suffici e ntly low should b e us e d; and third, an infrar e d s e nsor having a 
saturation light int e nsity (L^) which is r e latively high and slightly smaller than th e initial light 
int e nsity (Iq) radiat e d from an infrar e d sourc e . 
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Howev e r, th e comm e rcially availabl e infrar e d d e tecting s e nsors ( e .g., Thermopil e IR 
s e nsor or Passiv e IR s e nsor) ar e not e nough to satisfy all of the abov e conditions, an 
advantag e ous m e thod of providing an optical cavity having long path is r e quir e d. 



At page 6, line 25 through page 7, line 8, please delete the paragraphs as indicated. 

Particularly, th e m e thod propos e d by Martin r e lat e s to an optical gas s e nsor cell 
structur e comprising thr ee concav e r e fl e ction surfac es and applying th e White's cell conc e pt of 
se tting th e focus of r e fl e ct e d light on or adjac e nt to th e oppo s it e r e fl e ction surfac e . This m e thod 
has an advantag e of simply providing a r e lativ e ly long optical path compar e d with oth e r m e thods. 

How e v e r, sinc e th e incid e nt light, which is radiat e d from an optical sourc e locat e d on 
th e surfac e of a main mirror (a mirror of one body) through an optical cavity, may hav e slight 
chang e s in its incid e nt angl e , it was difficult to d e t e rmin e th e appropriat e location of th e optical 

At page 8, lines 12-17, please amend the paragraphs as follows: 

The gas openings comprise a gas vent established at a certain wall of the gas chamber 
and a plurality of gas diffusion haHsholes disposed on the lower or upper support plate of the gas 
chamber. 

The plurality of gas diffusion hafe holes is covered by a gas filter. 
The plurality of gas diffusion haH sholes is preferably disposed on the axis of the 
incident light from the infrared sensor. 



At page 18, lines 4-7, please delete the paragraph as indicated below. 

Although th e pr e s e nt inv e ntion has b ee n d es crib e d with r e fer e nce to particular 
e mbodim e nt s , th e description is only on e xampl e of th e pr e s e nt inv e ntion. Various adaptations 
and combinations of f e atur e s of th e e mbodiments disclos e d ar e within th e scop e of th e invention 

At page 18, lines 8-23, please amend the paragraphs as follows: 

Th e Further object of the present invention is to produce an optical cavity for non- 
dispersive infrared gas sensor, comprising two concave mirrors which are opposed to each other, 
of which the section is a circular arc, of which the central point is located on the same axis, and 
which are optically closed except for an inlet for establishing an optical source, an outlet for 
establishing a light detector and gas inlet/outlets. 

Also, the further object of the present invention can be achieved by a non-dispersive 
infrared gas sensor comprising an optical source for irradiating infrared; a light detector for 
ultimately detecting light from the optical source; an optical cavity which is formed by two 
opposing concave mirrors of which the cross-section is a circular arc, of which the central point 
is located on the same axis, and which are optically closed except for the inlet for establishing an 
optical source and the outlet for establishing a light detector and gas in/outlets; an optical 
modulating part having a pulse modulation time of 200-600 ms and turn-off time of 2, 2.5 and 3 
sec. for controlling the light irradiated from the optical source; and an amplification part for 
amplifying an electrical signal from the light detector. 

Hereinafter, further aspects of the present invention will be further explained with 
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reference to the drawings illustrated in the embodiments of the present invention. 
Basically, the optical cavity of the present invention is produced by circular arcs. 

At page 21, line 8, please amend the paragraph as follows: 

Fig. 17 shows the feature of parallel light irradiated from optical source being 
cond e ns e d integrated to a certain point. In other words, if light is irradiated from the optical 
source existing at a predetermined position to be parallel to the optical axis on which central 
points of the circular arcs are located, and reflected twice, it is focused adjacent to the infrared 
sensor located on the mirror opposite to the optical source, thereby increasing the output voltage 
of the infrared sensor. 

At page 25, line 21, please amend the paragraph as follows: 

For example, in order to obtain the parallel light of the present invention, another 
method of producing a parabolic type mirror in an optical cavity can be employed for production 
of a cost-effective optical cavit y, and the present invention can be implemented using laser 
source having a predetermined wavelength without the use of the product from Gilway t e chnical 
toap. 1R lamp from Gilwav™. 
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